SUMMARY Factor VIII-related antigen is a recognised marker of endothelial cells. A brief immunocytochemical study of its distribution in follicular carcinoma of the thyroid and its value in the recognition of vascular invasion by this tumour has been carried out. Ten cases of follicular carcinoma of the thyroid were studied. In each strong endothelial staining was found in the majority of vessels in the adjacent normal thyroid. Lymphatic endothelium was negative. In eight of the 10 cases the staining of vessels within the tumour was absent or very weak. Staining was also absent in the majority of vessels completely occluded by tumour, but was present in the endothelium of vessels only partly occluded by tumour. It is concluded that factor VIII-related antigen staining has only limited value in the recognition of vascular invasion in follicular carcinoma. The absence of vascular staining in the tumour leads us to suggest that inhibition of factor VIII production by the tumour could be a possible mechanism which facilitates vascular invasion and metastasis.
Factor VIII, an antihaemophilic factor, has three functionally distinct components: a clot-promoting factor, von Willebrand's factor, and a precipitating antigen, also known as factor VIII-related antigen (F VIII RAG). ' Endothelial cells of vessels within the follicular carcinoma were commonly negative, contrasting markedly with the positivity of endothelial cells of vessels of a similar size in the adjacent nonneoplastic thyroid tissue (Fig. 1) . In only two of the 10 tumours was the overall staining of tumour vessels approximately equal to that of the vessels in the surrounding non-neoplastic thyroid. The vessels within the other eight tumours showed negative staining of the endothelium but in three of the tumours very occasional intratumoral vessels were positive.
When presumed vascular lumina outside the tumour were completely occluded by tumour, F VIII RAG staining was negative (Fig. 2) whether or not the structure could be identified as a vessel by elastic stains (Fig. 3) .
Discussion
Several studies have stressed the value of the identification of extracapsular vascular invasion in the assessment both of the diagnosis and of the likelihood of distant metastasis in follicular carcinomas.'4-6 While the recognition of such vascular invasion is sometimes easy, on other occasions it may be debatable. Factor VIII RAG has been shown to be a reliable endothelial marker in normal tissues in a number of studies,7 10 17 and has also been used to identify the vascular origin of various tumours. We have therefore in this study investigated the value of F VIII RAG immunolocalisation in the identification of vascular invasion in follicular carcinoma of the thyroid.
Our first finding, that the endothelial cells within thyroid tumours stained less well than the endothelial cells of vessels of similar calibre outside, was unexpected, although variable results had previously been found in endothelium from vessels within group.bmj.com on July 6, 2017 -Published by http://jcp.bmj.com/ Downloaded from Harach, Jasani, Williams The finding that vessels which were occluded by tumour did not show positivity for F VIII RAG, even though in some cases cells with the morphology of endothelial cells were present, was a disappointment from the diagnostic point of view. It is, however, consistent with the possibility that this antigen loss is due to proximity to the tumour. When spaces, presumed to be vessels on the haematoxylin and eosin stain, were partly occluded by tumour, the endothelium in the part not occupied by tumour was often well stained, and in these instances the use of F VIII RAG was of value in confirming the vascular nature of the structure.
We conclude that immunolocalisation of F VIII RAG has a limited place in the assessment of vascular invasion in follicular carcinoma of the thyroid. In many examples the use of an elastic technique was able to confirm that a major extracapsular vessel had been invaded. In a few instances the use of F VIII RAG immunolocalisation provided useful confirmatory evidence when a vessel was only partially occluded. However, if no elastic layer could be identified, it was still difficult to make the distincton between tumour which had penetrated the vessel wall and tumour which had merely invaginated the endothelial lining of a very thin walled vessel. The generally poor staining in tumour vessels in close proximity to tumour cells, and the reduction in staining in the endothelium of vessels occluded by tumour suggest that the tumour may induce a loss of F VIII RAG from endothelium. It is suggested that this may reflect a reduction in factor VIII synthesis, which represents a mechanism facilitating vascular invasion and metastasis.
